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by H.Justin Davidson 
I H E USE OF RATE OF RETURN TECHNIQUES in the capital 
budgeting process is comparatively old. The theory un-
derlying these techniques was developed in the 1930's.1 
Practical interest in rate of return techniques and their 
acceptance by business stem largely, however, from the 
work of Joel Dean in the early fifties.2 Following Dean's 
pioneering popularization, the late fifties saw such down-
to-earth journals as the Harvard Business Review and the 
NAA Bulletin espousing the virtues of rate of return 
techniques in the capital budgeting process. 
Capital budgeting in any company involves the alloca-
tion of usually scarce, and certainly limited, funds to 
competing investment alternatives or projects. Should 
1
 Cf. E. L. Grant, Principles of Engineering Economy, New 
York, 1930. 
2
 Cf Joel Dean, Capital Budgeting, New York, 1951. 
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funds be allocated to new retail stores in Kalamazoo or 
in Chicago? Should a new plant be constructed or should 
the old plant be renovated and modernized? Should we 
replace machine X with machine Y? 
From an overall point of view, the capital budgeting 
process can be broken down into three phases. A first 
phase is the origination and engineering of projects. In 
order for investment alternatives to be compared and for 
capital budgeting decisions to be made, there must be a 
process which generates worthwhile investment projects 
for consideration. 
A second phase in the capital budgeting process is the 
comparison and evaluation of alternative projects. Given 
a variety of capital projects that may be undertaken, 
which particular projects are financially most attractive? 
Which projects should be undertaken? 
A final phase of the capital budgeting process comes 
after a choice of projects has been made. The projects 
must be followed up and implementation of the projects 
controlled. 
The rate of return techniques described in this article 
apply only to the second, or evaluation, phase of the 
capital budgeting process. It should be emphasized, how-
ever, that rate of return techniques alone do not solve all 
three phases of the capital budgeting problem. A com-
pany that does not continuously generate a flow of new 
investment ideas and projects will not be successful 
because it uses rate of return techniques. Although rate 
of return techniques can be used to evaluate projects, 
this will not be of much help to a company if the set of 
projects being considered is marginal. 
Similarly, if capital investment decisions made using 
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rate of return techniques are not followed up and con-
trolled, the capital budgeting process may well break 
down. Without follow up and control, projects actually 
completed may bear no resemblance to projects originally 
proposed. If no one is to be held responsible for project 
cost and profit goals, the original estimates of costs and 
profits for proposed projects may not be realized. 
With this background about the general applicability 
of rate of return techniques, let us turn to an explanation 
of how they are applied in the evaluation phase of the 
capital budgeting process. 
The first point that must be made concerns the differ-
ence between rate of return techniques and conventional 
methods of measuring the desirability of capital budget-
ing projects. As contrasted with conventional techniques, 
rate of return techniques take into consideration the 
differences in project desirability that are introduced by 
the timing of project outlays and receipts. 
To illustrate this point, consider two projects, A and B, 
that are competing for investment funds. Project A re-
quires an initial cash outlay of $600 with subsequent 
cash recoveries of $200, $400 and $100. Project B also 
requires an initial cash outlay of $600 with subsequent 
recoveries of $400, $200 and $100. We note that Projects 
A and B are equally attractive when measured by con-
ventional methods. They require the same capital invest-
ment. They both offer the same total cash recovery. They 
both have the same pay-out period, two years. Comput-
ing the average book return on capital invested, they 
have the same profit rate. Yet, although these projects 
seem equal, we intuitively prefer one of the two projects, 
Project B. Project B seems more desirable because we 
1 
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recover our outlay faster. Although total cash outlays 
and recoveries are the same, there is a difference in the 
timing of cash recoveries. How do we measure this 
difference? 
This question brings us to the fundamental feature of 
rate of return methods. Rate of return employs a dis-
counting technique to reflect the time difference in 
project outlays and expenditures. 
Now discounting is a familiar technique to most ac-
countants. Let's take a commonplace example. Suppose 
someone asks you to determine the value to you now of 
a- gift of $1,000 a year from now. In answering this 
question, you might very well reason in the following 
way. If I have $1,000 now, I can take it down to die 
Friendly Savings and Loan Association and get the going 
rate of 5 % . At the end of one year, my $1,000 will have 
grown to $1,050. It follows that, if $1,000 now grows to 
$1,050 in one year, $1,000 a year from now is worth 
only $1,000 divided by $1,050 at die present time, or 
roughly $952. In financial terms, what we are doing by 
this line of reasoning is discounting the future gift of 
$1,000 to the present time on the basis of a 5 % rate of 
interest. In effect, we are accounting for time differences 
in the value of money by a discounting process. 
Suppose that instead of measuring the present value of 
$1,000 a year from now, we are faced with the job of 
evaluating the value of a whole string of dollars at dif-
ferent dates in the future. Suppose we have the capital 
project with the cash outlays and receipts shown in 
column 2 of Chart 1. 
3
 The discount factors used in this computation are "middle-
of-the-period" factors, as contrasted with "end-of-the-period" 
factors found in most standard discount tables. 
One way that we can evaluate this project is to com-
pute the present value of the project receipts and outlays 
at various assumed rates of interest. An illustration of 
such a computation is shown in columns 3 and 4. 
Assuming an interest rate of 5 % , we obtain the present 
value or discount factors for this rate from any financial 
table.3 We then apply the appropriate discount factor to 
the outlay or receipt as applicable to obtain the dis-
counted or present value of the outlay or receipt. Adding 
the present value of the various outlays and receipts, we 
obtain the total present value of the project, in this case 
12.6, at the assumed interest rate, in this case 5 % . 
In this example, we have computed the present value 
of the project assuming a particular interest rate. We can, 
of course, use the present value at this rate as a measure 
of financial worth of the project. We can, however, turn 
this process around and compute another measure of 
project worth. Suppose diat, instead of assuming an 
interest rate, we assume a present value, for example, a 
present value of zero. Instead of asking what the present 
value is at an assumed interest rate, we than ask what 
die interest rate is at the assumed present value of zero. 
Suppose we do ask what is the interest rate that makes 
the present value of the project zero. How do we deter-
mine this interest rate? 
The general answer is that we compute it by trial and 
error. For example, at 5 % , we see that the total present 
value of die project is plus 12.6. We decide to try a 
higher interest rate, say 10%. Computing the present 
value at 10% as shown in columns 4 and 5, we see that 
the present value becomes minus 19.1. The interest rate 
that makes the present value of the project zero is, there-
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fore, somewhere between 5 % and 10%. It is probably 
closer to 5 % and for our next trial then, we use 7% as 
shown in columns 6 and 7. 
As a result, we see that the present value of the project 
at 7% is minus 1.3, or very nearly zero. Since 7% is the 
interest rate which makes the present value of the project 
zero, we say that 7% is the rate of return of the project. 
In the same fashion as present value, rate of return is a 
measure of the financial attractiveness of the project. 
It must be emphasized that it is possible to use either 
rate of return or present value as a measure of project 
attractiveness. One can easily transform the present value 
measurement into a rate of return measurement, and vice 
versa. In the following discussion, however, we will use 
rate of return as the measure of project attractiveness, 
simply because it is the measurement most commonly used 
and understood. 
At this point, we can summarize briefly what the rate 
of return of a project means. In straight-forward terms, 
the rate of return of a project is that interest rate which 
makes the present value of cash outlays and cash receipts 
equal to zero. In financial terms, the rate of return of a 
project can be more simply interpreted. If you were a 
bank and made loans (outlays) and received payments 
(receipts) corresponding to the actual cash flow of the 
project, the rate of return for the project would be the 
effective interest rate that you, as a bank, would earn. 
I t is that interest rate which enables repayment of the 
loan and recovery of interest payments on the outstand-
ing balance of the loan. 
Having a rate of return as a measure of the financial 
attractiveness of a project, how do we use it in making an 
investment decision? To illustrate, we will work quickly 
through a typical capital investment problem. 
For example, let us suppose that a manufacturer is 
trying to choose between two capital projects, Project A 
and Project B. Let us suppose that Project A represents 
a maximum modernization of existing plant facilities, and 
that Project B, requiring a larger investment, represents 
an expansion of plant facilities. 
In this situation, the first step in using rate of return 
techniques to compare the two projects would be to com-
pute the cash flow of each project. At this point, we will 
not go into detail as to how the-cash flow of a project is 
computed. In general, however, the cash flow of a project 
is computed in the conventional accounting sense. To 
move ahead, we will suppose that we have computed the 
cash flows for each project as shown in columns 2 and 3 
of Chart 2. 
At this point, we can state the rate of return rule for 
comparing alternative capital investments, in this case 
Projects A and B. One project is preferable to a second 
project if and only if its incremental cash flow yields a 
rate of return acceptable to management. With this rule 
the next thing to do is to compute the incremental cash 
flow of Project B as compared with Project A. This 
incremental cash flow of one project over a second 
project equals the cash flow of the first project, in this 
case Project B, minus the cash flow of the second, in this 
case, Project A. The incremental cash flow of Project B 
over Project A is shown in column 4. 
Having computed the incremental cash flow, we pro-
ceed to compute the rate of return on this incremental 
cash flow. As before, we select an interest rate, apply the 
applicable discount factors, and compute the present 
worth of the incremental cash flow. That interest rate 
which produces a present value of zero is the rate of 
return. As shown in the chart, this rate of return is 3 5 % . 
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Present Value 
Project A 
$687.4 
342.6 
81.8 
0 
(131.0) 
Project B 
$794.8 
342.6 
0 
(104.8) 
(274.0) 
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We are now in a position to decide whether or not 
Project B is preferable to Project A. If the rate of return 
acceptable to management is 3 5 % or less, Project B will 
be preferred to Project A, since Project B earns 3 5 % 
on the incremental investment. If the rate of return ac-
ceptable to management is more than 35%, Project A 
will be preferred to Project B. To put it another way, the 
additional investment in Project B relative to Project A 
is not worthwhile if a 35% rate of return is not considered 
large enough. At a 3 5 % rate, of course, the choice between 
the two projects is indifferent. 
The above example illustrates the use of rate of return 
on the cash flow increment, or incremental rate of return, 
method for choosing between two alternatives. But at this 
point, we must be careful not to push our results too far. 
Our answer tells whether Project A or Project B is pre-
ferred, but it doesn't tell us whether either Project A or 
Project B are really any good. To find out whether either 
Project A or Project B is any good, we must remember 
that we have a third alternative hiding in the woodpile, 
the project of "doing nothing." So to find if Project A 
is any good, we must compare it to "doing nothing." 
Similarly, we must compare Project B to "doing nothing." 
Applying the incremental rate of return method to the 
comparison of Project A and "doing nothing," we note 
that, in this case, the cash flow of "doing nothing" is zero. 
Thus, the incremental cash flow of Project A over "doing 
nothing" is simply the cash flow of Project A and the 
incremental rate of return of Project A over "doing 
nothing" is the same as the rate of return of Project A. 
In the same fashion, the incremental rate of return of 
Project B over "doing nothing" is the rate of return of 
Project B. Computation of the rates of return for Project 
A and Project B is shown in Chart 3. The results indi-
cate a rate of return of 6 5 % for Project A and a rate of 
return of 5 5 % for Project B. 
For the combined comparison of Project A, Project B 
and "do nothing," our results may be summarized as 
follows: 
1. If the rate of return acceptable to management is 
less than 3 5 % , Project B is preferable. 
2. If the rate of return acceptable to management is 
greater than 35% and less than 6 5 % , Project A is pre-
ferable. 
3. If the rate cf return acceptable to management is 
greater than 6 5 % , "do nothing" is preferable. 
Earlier the point was made that the results of company 
projects using rate of return methods are equivalent to 
results when present value techniques are used. This 
equivalence can be illustrated in the current example by 
ROJECT B PREFERRED OJECT A PREFERRED DO NOTHING PREFERRED 
30% 40% 
— I 1 
60* 70* 80* 90* 
RATE OF RETURN (INTEREST RATE) 
graphing the present value of the two projects at various 
interest rates. In Chart 4, the present values of Projects A 
and B are set forth at varying interest rates. 
These values are graphed in Figure 1. 
I t should be noted that this present value graph yields 
the same conclusion as the rate of return analysis. If the 
rate of return acceptable to management is less than 3 5 % , 
Project B is preferred, since its present value is greater. 
Between 3 5 % and 6 5 % , Project A with the greater 
present value is preferred. After 6 5 % , "doing nothing" is 
preferred, since both projects have negative present value. 
This example points out the equivalence of rate of 
return and present value methods for evaluating capital 
projects. As a practical matter, this equivalence means 
that the results of evaluating capital projects can be pre-
sented in either rate of return or present value terms. 
Rate of return is perhaps the most common form of pre-
sentation. 
Any discussion of rate of return methods for evaluating 
capital projects would be remise if some of its short-
comings are not pointed out. These limitations include 
the fact that rate of return techniques provide no way 
of measuring the risks attached to alternate capital pro-
jects. Two projects may have the same rate of return but 
vary greatly in risk. Another limitation involves the diffi-
culty of determining the proper acceptable rate of return 
for management to use. Other technical limitations 
involve the realism of reinvestment assumptions and pro-, 
ject discreteness assumptions involved in most rate of 
return formulations.4 Despite such limitations, however, 
rate of return is probably the most practical and most 
accurate method of evaluating capital projects that is 
currently available to management. 
4
 For a discussion of these limitations see Victor H. Brown, 
"Rate of Return: Some Comments on its Applicability in Capi-
tal Budgeting," The Accounting Review, Vol. XXXVI, No. 1. 
See also H. Martin Weingartner, Mathematical Programming 
and the Analysis of Capital Budgeting Problems, Ph.D. thesis, 
Carnegie Institute of Technology, 1962. 
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